Serious mental illness (SMI) affects 5% of the United States population and is associated with increased morbidity and mortality, and use of high-cost healthcare services including hospitalizations and emergency department visits. Integrating behavioral and physical healthcare may improve care for consumers with SMI, but prior research findings have been mixed. This quantitative retrospective cohort study assessed whether there was a predictive relationship between integrated healthcare clinic enrollment and inpatient and emergency department utilization for consumers with SMI when controlling for demographic characteristics and disease severity. While findings indicated no statistically significant impact of integrated care clinic enrollment on utilization, the sample had lower levels of utilization than would have been expected. Since policy and payment structures continue to support integrated care models, further research on different programs are encouraged, as each setting and practice pattern is unique.
Introduction
Serious mental illness (SMI) affects approximately 5% of the United States population (Substance Abuse and Mental Health Services Administration [SAMHSA] 2013). People with SMI die 15-20 years earlier than those without SMI (Thornicroft 2011) . The SMI population also has higher rates of comorbid physical illnesses, including cardiovascular disease and diabetes, due in part to lifestyle factors, medication side effects, and suboptimal physical healthcare (De Hert et al. 2011; Mitchell and Lawrence 2011; Thornicroft 2011) . Multiple chronic comorbidities have been associated with high spending among Medicaid and Medicare dual-eligible consumers with mental health disorders (Frank and Epstein 2014) and use of high-cost healthcare services is common, including inpatient hospitalizations with long mean lengths of stay and emergency department (ED) visits (Heslin and Weiss 2015) . In 2012, there were 269.8 inpatient stays for mood disorders and 121.9 for schizophrenia per 1,000 population (Heslin and Weiss 2015) . These stays were associated with an average length of stay of 6.6 days for mood disorders and 10.4 days for schizophrenia and costs of 4.5 and 3.1 billion respectively. Moreover, the all-cause readmission rate within 30 days of hospital discharge was 15% for mood disorders and 22.4% for schizophrenia. Mean cost per readmission was $7200 for mood disorders and $8,600 for schizophrenia (Heslin and Weiss 2015) . Research also points to the contribution of ED to the overall high cost of care among consumers with SMI. A sharp increase in ED use between 1997 and 2007 among Medicaid beneficiaries has been noted, indicating that the ED may be a safety net care center for persons with poor access to healthcare (Tang et al. 2010) . Furthermore, excess use of the ED has been associated with poor access to regular primary care (McCusker et al. 2010) .
Ambulatory care sensitive (ACS) conditions have been previously defined as those physical health conditions that could be treated in outpatient settings with appropriate access to preventive care (Anderson and Knickman 2001) . Researchers have found that ACS admissions increase as the number of chronic conditions increase (Anderson and Knickman 2001) , making this an important construct to assess in persons with SMI. This population has higher 1 3 rates of comorbid physical illness, including cardiovascular disease and diabetes, due in part to lifestyle factors, medication side effects, and suboptimal physical healthcare (De Hert et al. 2011; Mitchell and Lawrence 2011; Thornicroft 2011) . Despite this, only 21% of consumers with SMI in one study received recommended levels of primary care (Druss et al. 2009 ) while inadequate use of routine screening has been highlighted in other studies (De Hert et al. 2011; Salsberry et al. 2005) . The presence of a mental health disorder alone, or in combination with a substance abuse disorder, decreased the likelihood of receiving preventive services (Druss et al. 2002) .
Integrating physical and behavioral healthcare may help improve outcomes for people with SMI (Druss et al. 2001; Frank and Epstein 2014) , but the level of coordination matters. Heath and colleagues (2013) described six levels of care, with the highest level incorporating joint treatment planning and integrated medical records (Heath et al. 2013) . Lower levels of integration, such as cross-referrals often prove ineffective because patients rarely reach the referral site (Manderscheid and Kathol 2014) . Optimal care integration involves development and implementation of combined physical and mental health treatment plans (Gerrity 2015) . Researchers assessing collocated models have primarily focused on behavioral health clinicians collocated in primary care facilities treating depression; these studies have shown positive outcomes (Druss et al. 2001; Solberg et al. 2013; Thiejke et al. 2007 ). However, since the majority of consumers with SMI use services at behavioral health clinics, these settings may be more appropriate for integrated care programs serving consumers with SMI (Manderscheid and Kathol 2014) .
A few effective models of collocated care for consumers with SMI exist, but most prior studies have been conducted within the Veteran's Health Administration (VHA) and have not involved joint treatment planning (Pirraglia et al. 2012; Randall et al. 2014; Schaps and Post 2015) . In recent years, evidence has begun to emerge assessing communitybased integrated care programs. One study of integrated health homes in Los Angeles County found that consumers in more integrated programs had greater improvements in physical and mental health and higher rates of screening for chronic conditions than those in less integrated programs (Gilmer et al. 2016) . However, these programs either delivered primary care using an assertive community treatment (ACT) team or paired a community behavioral health center (CMHC) with a federally qualified health center (FQHC), rather than delivering care within the CMHC (Gilmer et al. 2016) . A different study assessing the impact of integrated care provided at a CMHC on inpatient hospitalization, cost, and ED use at two clinics found that integrated care lowered the proportion of patients hospitalized at one clinic, but not the other; however, no changes were observed in costs or ED visits (Krupski et al. 2016) . Therefore, this study aimed to add to the available evidence regarding such programs in community mental health settings by assessing the impact of integrated care on inpatient and ED utilization.
Methods
This study assessed the impact of enrollment in an integrated health clinic (IHC) within one large community mental health center (CMHC) on inpatient admissions, days, and ED visits. Consumers seeking mental health services were referred to the IHC by their mental health treatment team. Consumers could choose whether or not to access IHC services. The mental health and physical health providers engaged in integrated treatment planning for those consumers who chose to seek care with the IHC. Clinical data were stored in electronic medical records (EMRs) for mental health and IHC services; however, the EMRs were separate, non-integrated systems. The sample included all consumers with at least six months of data pre-and post-index date (first visit to the IHC) available for analysis, were 18 years of age or older, and insured by two health plans that shared authorization data with the CMHC who enrolled in the IHC at the CMCH between October 1, 2013 and June 30, 2015.
The independent variable was enrollment in the IHC, which was coded as "0" for pre-enrollment and "1" for post-enrollment for each consumer. The dependent variables included the number of inpatient admissions, number of inpatient days, and number of ED visits. Only physical health inpatient admissions and ED visits were included in the analysis, and a further determination was made as to whether the visits were ACS-specific. Covariates included participant age, gender, initial psychiatric diagnosis, and comorbidity burden. Primary psychiatric diagnosis was categorized according to prior research (Ettner et al. 1998 (Ettner et al. , 2000 as: psychotic disorder, mood disorder, or substance abuse disorder in combination with another psychiatric diagnosis. Comorbidity burden was calculated according to the Charlson Comorbidity Index (CCI) score (Charlson et al. 2014; Deyo et al. 1992; D'Hoore et al. 1996) .
Several data files from the CMHC containing data from October 1, 2013 to December 31, 2015 were used in this analysis including: (a) CMHC contact files containing consumer demographic information for all consumers of the CMHC; (b) inpatient admission and ED visit authorization data for consumers of the CMHC enrolled in two health plans that shared those data with the CMHC; and (3) IHC electronic medical record (EMR) data. Each inpatient and ED visit authorization contained a single International Classification of Diseases, Ninth edition, Clinical Modification (ICD-9-CM) code corresponding to the primary reason for the admission or visit. These ICD-9-CM codes were used to classify whether the admission or visit was for a physical health or mental health diagnosis, and whether the inpatient admission or ED visit was an ACS-specific condition. ACS-specific conditions were identified using ICD-9-CM defined by prior research (McCusker et al. 2010; Oster and Bindman 2003) .
Wilcoxon signed-rank tests were used to assess whether there were statistically significant median differences in inpatient admissions, days hospitalized, and ED visits preand post-enrollment in the IHC. The odds of consumers experiencing any inpatient admission or ED visit before and after IHC enrollment were examined using logistic regression. Multiple linear regressions were used to examine the predictive relationship between physical health service utilization and IHC enrollment, demographic characteristics, and disease severity. Poisson regression models were also run, as these models are useful when outcome data are counts (Field 2013; Shanmugam 2007 ) and also for low frequency, highly-skewed data (Nussbaum et al. 2008) . For the statistical tests, a p-value > 0.05 was used as the cutoff for statistical significance, with a confidence interval of 95%. The Walden University Institutional Review Board (IRB) reviewed and approved the study prior to inception (IRB approval number 05-17-16-0449950). All data were stored in an SPSS data file for analysis and analyzed using SPSS Statistics for Mac, Student Edition, version 23 (IBM).
Results
A total of 1507 potential participants had at least one visit to the IHC. Of those, 370 met the enrollment criteria. Demographic characteristics are displayed in Table 1 . The majority of participants (74.3%) had a primary psychiatric diagnosis of psychotic disorder, while 20.8% had mood disorders and 0.3% had a co-occurring substance use disorder. The mean (SD) CCI score was 0.005 (0.104), with a maximum value of 2.00. Of note, only one participant had pre-enrollment utilization that met the ICD-9-CM criteria for a CCI condition. The other participants were coded as "0" for CCI score and the mean CCI was calculated for the entire sample ( Table 1 ). As such, CCI score was removed as a covariate from the Poisson regressions due to the inability to compute CCI score for the majority of participants and the effect on the models.
Pre-and post-index inpatient admissions and ED visits were low in this study sample (Table 2) . Of the 370 participants, the majority experienced no change in the number of inpatient admissions, days, or ED visits. However, for the sample overall there were statistically significant median increases in inpatient admissions (z = 2.433, p = .015) inpatient days (z = 2.833, p = .005), and ED visits (z = 7.547, p < .0005) following IHC enrollment compared to before IHC enrollment. Logistic regression results indicated that IHC enrollment alone was a statistically significant predictor of the odds of participants experiencing any inpatient admission (Wald Chi square = 1,4.948, p = .026), but only between 3.9% and 7.7% of the variance in the criterion was explained by IHC enrollment and the other independent variables were not predictive, calling into question the stability of the model (Table 3) . IHC enrollment (Wald Chi square = 66.317, p < .001) and gender (Wald Chi square = 5.717, p = .017) were statistically significant predictors of experiencing an ED visit while age and primary psychiatric diagnosis were not. The odds ratio for IHC enrollment (ExpB = 10.150, CI [5.811, 17.729] ) indicated that the odds of an ED visit increased tenfold post-index while the odds ratio for gender (ExpB = 1.714, CI [1.102, 2.665]) indicated that odds of an ED visit increased by 1.71 with female gender (Table 3) . The model explained 14.4-24.0% of the variance, with an overall success of 82.7% at predicting the odds of an ED visit.
The initial linear regression models revealed evidence of non-linearity and casewise diagnostics flagged all inpatient and ED utilization as outliers, since there were so few positive events. Therefore, a square root transformation was applied to the data to correct for moderately positively skewed data (Laerd Statistics 2015a). Following the transformation, the multiple linear regression models assessing inpatient admissions (F(5, 734) = 2.264; p = .047), inpatient days (F(5, 734) = 3.481; p = .004), and ED visits (F(5, 734) = 20.244; p < .001) were statistically significant. Of the covariates, IHC enrollment (p = .019) was the only significant predictor of inpatient admissions, IHC enrollment (p = .011) and initial psychiatric diagnosis (p = .005) significantly predicted inpatient days, and IHC enrollment (p < .001), gender (p = .015), and initial psychiatric diagnosis (p = .016) predicted ED visits at statistically significant levels (Table 4) . Both inpatient admissions and ED visits increased following IHC enrollment. Despite the statistically significant values, less than 12% of the variance in the models was explained, and the assumption of normality was violated for the models of inpatient admissions and days. Therefore no conclusive decisions could be made about the null hypotheses for any of these models (Table 4) . Poisson regression analyses were also used to examine the predictive relationship between IHC enrollment and service utilization because the dependent variables were count data and skewed. When initially run, the CCI score caused Hessian matrix singularity due to the low number of participants with a CCI score. Therefore, this variable was removed from all models and the models were re-fit to include only age, gender, and initial psychiatric diagnosis in the second step of the model (Laerd Statistics 2015b). Overdispersion was noted in the Poisson regressions to predict inpatient admissions (Pearson Chi square = 2.034) and inpatient days (Pearson Chi square = 9.733) but both were statistically significant. IHC enrollment, age, and initial psychiatric diagnosis statistically significantly predicted inpatient admissions. In the post-index period, 0.158 (95% CI, 0.047 to 0.534) times more inpatient admissions occurred (p = .003). Following 
ACS-Specific Service Utilization
There was no pre-index ACS-specific utilization of any kind while only two participants experienced an ACS-specific inpatient admission and two experienced an ED visit in the post-index timeframe (Table 2 ). There were no statistically significant median differences in ACS-specific inpatient admissions (z = 1.633, p = .102) or days (z = 1.604, p = .109) following IHC enrollment; however there was a statistically significant median increase in ACS-specific ED visits, z = 2.333, p = .020. The logistic regression models to predict the odds of experiencing an ACS-specific inpatient admission (p = .045), and ACS-specific ED visits (p = .004) were both statistically significant, but were predictive of less than 15% of the variance and neither were deemed reliable. Similarly, the multiple linear regression models for ACS-specific inpatient admissions and days were statistically significant but the assumptions of linearity and normality violated and the models did not generalize well. Therefore, no conclusive decisions were made about the null hypotheses. The multiple linear regression model for ACS-specific ED visits was not statistically significant. Due to the scarcity of ACS-specific utilization, no model statistics were produced for the Poisson regression analyses.
Discussion
This quantitative retrospective cohort study evaluated the effect of an integrated physical health clinic within a large CMHC. The research questions focused on the relationship between IHC enrollment and inpatient and ED utilization for consumers with SMI when controlling for demographic characteristics and disease severity. Of 1507 participants who had utilized the IHC, 370 met inclusion criteria and were selected for analysis. Inpatient and ED authorization data were sent to the CMHC by two payers beginning in October 2013, and a full six months of data pre-and postindex were required, lowering the sample size to 370. Of the 370 participants meeting study criteria, 132 (35.7%) had at least one inpatient or ED visit in the sampling timeframe, with higher rates of utilization following IHC enrollment. In this study, mean visits in both the preand post-enrollment timeframes were less than one. Mean length of stay in the current study was 0.011 days in the pre-IHC timeframe and 0.297 days in the post-IHC enrollment timeframe. Prior researchers have shown higher rates of inpatient and ED utilization and costs among those with SMI compared to those without (Fitch et al. 2014; Gerrity 2015; Heslin and Weiss 2015; Jones et al. 2004; Minassian et al. 2013) . Several reasons may explain why there were fewer inpatient or ED visits among the sample in this study than expected. First, consumers may have switched health plans from their index health plan to an insurer that did not provide authorization data to the CMHC. Inpatient admissions and ED visits would not have been captured for the new health plan, as only two of three main health plans shared authorization data with the CMHC. A second possibility concerns the psychiatric care given by the CMHC. The CMHC that provided data for this study was in the process of becoming an FQHC for the SMI population that they serve, and therefore had many innovative programs underway to reduce admissions. Utilization may have been impacted by one of these other programs, resulting in fewer hospitalizations and ED visits than what would be expected among the SMI population at large. Third, some of the participants may have been seeking physical healthcare from other providers outside of the CMHC/IHC setting resulting in lowered inpatient and ED care. Further, medical comorbidities may not have been recognized and therefore remained untreated, or were treated in lower levels of care than inpatient or ED settings. Finally, the participants of this study may have been healthier than the typical SMI population.
The lack of ACS-specific utilization in this study was particularly surprising. In this study there were only two participants with an ACS-specific inpatient admissions and two participants with an ACS-specific ED visit, all of which occurred in the post-index period. Increased ACS-specific utilization among populations of consumers with mental illness has been shown in prior research (Cahoon et al. 2013; Li et al. 2008; McGinty and Sridhara 2014) . Although the same ICD-9-CM codes were used to identify ACS-specific utilization as in prior research, authors of the prior studies used administrative claims data with primary and secondary diagnoses codes as the basis for analysis (Cahoon et al. 2013; Li et al. 2008; McGinty and Sridhara 2014) while only one primary ICD-9-CM code was available in the authorization data in this study. It is possible that the codes were incorrect, or that an ACS-specific condition was not the primary complaint and therefore not captured in the data available. It is also possible that the time period of the study was too short. ACS-specific conditions are generally chronic in nature, and therefore they may not have required hospitalization or ED visits in the six-month pre-and post-index time period. Future research on the ability of integrated care programs within the community to reduce ACS-specific care would be beneficial, since the VHA system is not representative of community care.
Despite expectations, none of the models noted a decrease in inpatient or ED utilization following IHC enrollment. In this study, there were statistically significant median increases in inpatient admissions, inpatient days, and ED visits following IHC enrollment compared to before IHC enrollment. This may have been due to participants using more physical health related services due to increased awareness of self-care needs. However, the majority of the utilization was for urgent care such as infection and injury, rather than for chronic conditions, as noted by the lack of ACSspecific utilization. Although most of the regression models were statistically significant, indicating that IHC enrollment predicted higher levels of utilization, not all covariates were predictive of changes in utilization and the R 2 values indicated that the models did not generalize well, making the results questionable. The lack of ACS-specific data in this study made drawing conclusions about the impact of IHC enrollment on utilization difficult. Findings from previous studies have also varied regarding the ability of integrated care to impact utilization measures (Druss et al. 2016; Gerrity 2015; Krupski et al. 2016 ).
Limitations of the Findings
The primary limitation of the study was associated with the data sources used and the scarcity of utilization data among the sample. First, the authors used secondary data to assess whether IHC enrollment was associated with inpatient and ED service utilization. There may have been other important indicators of IHC success or confounding variables not accounted for. Inpatient and ED utilization were assessed using authorization data sent to the CMHC by two health plans. These data were provided to the CMHC to help providers better manage its consumers, and not for research purposes. Other data sources such as administrative claims data may have contained more complete information. Longer pre-and post-index periods may also be warranted, as a sixmonth timeframe may not be long enough to assess changes in treatment of chronic health conditions. Further, other payers covering consumers of the CMHC did not provide authorization data to the CMHC and there may have been differences in service utilization between members enrolled in the two health plans sending data compared with those that did not. Lastly, this study did not assess several important aspects of integrated care, including motivation levels of consumers or intensity of treatment provided by either the mental health or physical health practitioners. Nor did this study assess the level of consultation or collaboration between the behavioral health and IHC staff regarding patient care, as this information was not available in the data sets provided. In the future, researchers should assess the level of collaboration, since this is an important aspect in the success of integrated care programs as indicated by earlier research (Gerrity 2015) .
Implications for Future Research
Exploring the differences in consumers receiving care in integrated care models and those not, including the effect of those differences on service utilization may provide important insights for integrated care providers and policy makers. Researchers should also continue to assess integrated healthcare within community behavioral health settings since the majority of consumers with SMI utilize behavioral health clinics as their primary sources of medical care (Manderscheid and Kathol 2014). The majority of evidence about these programs to date has come from the VHA, and findings have been mixed in terms of improvement in outcomes and resource utilization (Druss et al. 2001; Kilbourne et al. 2009 Kilbourne et al. , 2011 . However, the VHA system serves a selected group of consumers who may not be reflective of the general United States population in terms of demographic characteristics including gender, race, or age (Goulet et al. 2007; Pirraglia et al. 2012 ). Authors of a meta-analysis of studies of integrated care interventions in various settings among consumers with SMI found low to medium levels of evidence supporting these interventions (McGinty et al. 2016) . Since no two clinics are alike, research should continue on the effectiveness of integrated care programs within community behavioral health settings to determine the true extent of integrated care on service utilization, especially as recent health policy has focused on integrated care as a new treatment model (Barry and Huskamp 2011; Druss and Mauer 2010; SAMHSA 2014) .
Future research assessing the relationship between the number of visits with an integrated care provider and physical health utilization may be useful as well. The regular receipt of outpatient primary care may be as important for consumer health as a reduction in inpatient and ED use but was not assessed in this study. Researchers of earlier studies have suggested a relationship between suboptimal access to primary care and an increase in ED use between 1997and 2007 among Medicaid beneficiaries (Tang et al. 2010) . Increased ED use has also been associated with lack of regular general practitioner visits after controlling for demographic characteristics (McCusker et al. 2010) .
In addition to assessing the impact of integrated care on inpatient and ED service use, future researchers may also wish to incorporate outpatient and preventive care as study endpoints. These categories of service utilization were not addressed in the current study, as these data were not available. However, authors of earlier studies found link between integrated care programs and increased use of outpatient 1 3 services, certain physical health screening measures, and improved quality of life but little impact on higher levels of service utilization (Druss et al. 2016; Gerrity 2015) . While high-intensity service utilization such as inpatient admissions and ED visits may be more important to payer costreduction efforts, increased outpatient care and achievement of health goals may be of greater importance to clinicians and patients. Aligning study outcomes with different stakeholder groups' interests may add to the overall level of evidence for integrated care.
Conclusions
This study evaluated the effect of an integrated physical health program within a community behavioral health setting on inpatient admissions and ED visits. Contrary to expectation, IHC enrollment did not have a significant predictive relationship with inpatient or ED utilization. While the sample size was adequate, there were fewer inpatient admissions or ED visits than would have been expected based on prior research. Since the data were skewed, results were tenuous and inconclusive. A meta-analysis of interventions for medical conditions among consumers with SMI found low to medium levels of evidence supporting these interventions, and called for further research on implementation strategies in real-world settings (McGinty et al. 2016) . Although the authors had hoped that findings from the current study would help fill this need, it has added to the conflicting findings supporting the use of integrated care models on service utilization. Nevertheless, policy and payment structures continue to support integrated care models, and therefore further research of different programs are encouraged, as each setting and practice pattern is unique. Identifying those settings and programs that improve outcomes, including reductions in high-cost service utilization, increased routine care, and better health will add to the growing body of evidence to build effective models of integrated care.
